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During the 1960* s a grpving body of ezperiaeotal 
eVidence suggesting that early aalnuttiticn coqld affect the < 
deve.Xopaient and the functioning of ttie brala vaQ- translated :into a 
-concern that^ nutriti<^nai deprivation sight be producing persanent 
■ental retardation asong*-**disadvantaged** children^ T)|e purpose of 
this paper is' to shov, tbrbugh a revieir «of the' televant J).iter^ture^ 
that such a concern, vhile husanltarian ip'lts inspiration, is ^ 
■isplaced. The bulk of the' available cvidenqe appears to ipdicate 
that salnutr^tion produces vhat si^ht be called aental retardation 
only when it occurs in early infancy and is both severe and 
prolonged. Ev^n undef kuch circusetances, rehabilitation appears to 
be possible if the children in question are proi^ided vitfa both 
adequate food and appropriate lutellectual 'stisulation. In this 
country, hoveveiv such serious ■alnutritlon is highly ' 
unusual*^&Kerican poor children ^are such less likely to be severely 
salnobrishc^ than they are to be chronically hungry* Though there is 
little; ezpefi^ental evidence about the effect of children's hunger ^on 
their classroos perforsance, chronic hupger vi^l ob.viously sap a 
^child's energy and' attention. Horeovet, since it is a sark of 
poverty, it vill also stigsatize his. Horeover, the kinds of children 
ezposed to chtonic hunger in the 0;S« are also likely to have"^ 
ezperienced other stresses associated vith environsents vhich say be 
both* physically and Mentally iapoverished. Rhich'sakes it unlikely 
that the effect b£ nutrition alon^^ on seiltal developsent liill ever be 
teased oqt ezperisentally. In the richest country in the vorld no 
^ child >ought ever to sit hungry in the classeoos. (Jkutfaor/JB) 
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f , INTRODUCTION 



During the 1960*s a growing body of experimental evidence - 
sufgestfn/^ tlt^t early attlnutrition cQuld affect the develop- 
ment^ and the functioning of the brain, was transla^p^nto a- 
concern that nutritional deprivation might be producing per- 
manent mental retardation among ^'disadvantaged'' children. The 
purpose of this paper As to show,^ through a review of the 
relevant literature, that such a concern, while huotanitarian ' 

in 4ts inspiration,, is misplaced. The bulk ox the available 

» 

evidence appears to indicate ttat malnutrition produces what 

might be called mentB.1 retardation only when it occurs in early ^ 

infancy and is both severe and prolonged. Even under such 

circumstances, rehabilitation appears to be possible if the 

children in questrOn are provided with both adequate food an<i 

appropriate intellectual stioulation. 

In this country, however, such serious malnutrition is 

highly unusual -American p^pr children are much less likeLy 

to be severely malnoxirished than they are* to be chronically 

hungry; Though we have little experimental evidence about the 

effect of children's hunger on their classroom performance, 

chronic hunger will obviously sap dychild's energy and attention. 

Moreover; since it is a loark of poverty^ it will also stig- 

matize him. These effects of hunger, ma/ be as debilitiiting 

\ 

to the school performance of a child in the affluent U.S. as 



more severe malnutrition is to a child in a society inVhich 

f , * . 

malnutrition of somc^ degree is the social ^orv. Moreover, 
the kinds of children exposed to chronic hunger in the U. S. ^ 
are else. likely to have experienced other stresses J^sociated 
^with enviroiijienti which may bf both {diysically and neiltally 

Iffpoverished. Which makes it unlikely ttjat the effect of nutri- 

f > 

tion alone on mental development will ever be teased. out 
experimentally. 

Given the fact, however, that even among severely mainour- 
ished children food alone is not enough to achieve rehabili- 
tation, the role of the school in re^rd to ^educating^ poor 
children must be what the\role of the scho6j[ ought always to 
be--to see t|p it that each child is givey , learning opportunities 
appropriate needs--with the added prpviso th^t in the . 

richest country in the world no child <Aight ever to. sit hungry 
in the classrooTQ. 



/ 
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I WTTfLlTlOti AND MENTAL DEVELOPf.ENT. 

» The responses to envlronnental stivuli mde* b/ the ^ 
organisa difrlng the very early phases of its develop- 
• ment, including thj^ intrauterine phase » deserve ^ 
special esphasis because they exert profound and ; 
lasting effects on the phyalcal, physiological » ^ 
and b^avioral characteristics of the adult.* Often^ 
indeed, such effects are so lasting that they can 
be regarded as a general expression of biological . 
Fretjdianisir. • « tine is therefbre an essential 
factor in the evaluation of environnental effects. 
By acting on the child during his fomative stages, 
the environment shapes hia j^ysically and nentally, 
thereby influencing what he will becoae and how he 
win fun<ition as an adult. ... 

Dubos , 1968 



Like a nuabex" of questions which have engaged educati?rs 
in this country over the past, two decades, the question of, ( « ^ J 
whether and how nutrition night influence behavior and ps^ho- 
laical developme'At has cone into proninence b^use of" an 
increasing sense of concern over the failure bf the Existing 
educational System to bring to acceptalple levels -i^e acadenic 
af^ievenent of certain large ^oups of x:hildren in^our society. 



' Malnutrition , 4s a possible factor in this failure, cane 
to ^e forefront of public attention in this country late in . 
the 1960*s as a result of the convergence of three currents 
of concern. The first of* these was the discovery- -nor e properly 



the rediscovery- -of povert^ 
beginning, with the well -publicized, trip of Robert Kennedy 



the rediscovery— of poverty- induced hunger in thb Vnlt^ States, 

4f 



and other Senators t^o the deep SouthHn 1966. That trip; and 



r 



its afterMth of official concern and indifference toward the 
problems of finding and feeding the hungry poor in Aoerica 
were chronicled in two widely^circulated reports ( Hungry Children^ 
1967; r4inger> U, S. A, ^ 1968), a television docuaent^ry ( CBS 
Reports , 1969), and finally a popular book on the politics 
of hunger in Aaerica (Xbtz, 1969)* The concern about hunger 
generated during this period also resulted in the establish- 
Mnt of a special Senate Select Connittee on Nutrition and 
Huaan Needs to investigate* the^ scope of the problew and sJgges^ 

f 

prograns to resolve it (Nutrition aij&d Huaan Need> , ll^S) ; 
it helped stinulate a 1969 White House Conference on Pood/ 
Nutrition aKd Health (White House Conference, Hnal Report, 
1970) and f^esulted in a mandate froo Congress to the executive 
Brinch to conduct a nutrition survey in order to detemdne . 
the extent of hunger and malnutrition xn the United States. 
The results of that survey, which ronfira the existence of higji 
rates of nutritional deficiency among certain groups of poor 
•children, have only recently been released (U. S. Department- 
of^Health, Edikc^tion and Welfare— The'Ten-State Nutrition Survey , 
Highlights , 1972). 

Meanwhile, outside fhe U. S. , the growing political in- 
portance of the Thirds World*Nations was bringing increased 
attention to the existence in these countries 'of widespread 
and often ^vere nutritional deprivation affecting literally 
aillichs of children. Wi^h ifeqnroved medical care, mortality 



aaong such children declined; observation of the survivors 
led a nuQd)er of rese&rchcrs to vondet whether the same nutri** 
tional stresses which often resulted in pemanentiy retarded 
physical growth in such children Aight not also be condevning 
them to a permanently limited intellectual j^tenti^l. The 
review .by Cours in (1965) included here, and the reports of 
two major conferences (National Academy of Science, 1966, 
Deprivation in psychobiological development, 1966) define - 
the parameters of such concern as of the mid-1960*s; the .1972 
Barnes paper briefly chronicles the growing interest in this 
question aatong nutrition researchers throughout the latter 
half of the decade. 

In this .cbuntry, the final current which . fed into professional 
concern over the possible intellectual, ii^lications of nutri- 
tional deprivation was the growing awareness that progiams* ^ 
of ''compensatory education" designed to make up to children 
"disadvantaged** by what was viewed as an inappropria'-e accul- 
turation process, had not succeeded in overcoming the educational 
failure of such children. 

" This afpparent failure of compensatory education ("apparent" 
because, many critics argued, compensatory education ha4 been 
given only a hasty, not a careful test) helped lead in th^ 
late lD60's to the re-emergence of the notion of "genetic , 
, inferiority*' as an ^explanation of why it was that a dispro- 
portionate number of our academic failures were not only poor, 
but poor and black (Jensen, 1969). 



The apparent failure also led, f^oWever, to a ro-examina- 
tion of the assumption regarding the feature of the handicap 
that poverty imposed on poor children, a re-oxanination iihi.^i 
called attention to the of tern ignored fact that poverty is itore 
than a psychological and social disadvantage --that poor 
children are additionally exposed to a variety of potentially 
handicapping physical hazards among which nutritional stress 
is prominent (Birch S Gussow, 1970). 

Thus it was that 1} the rediscovery of hungry poor in 
th? U* S. ; 2) the worldwide coricem for the mental aftereffects 
of severe early fflalnutr4tion; and 3) the failure of what 8eei%ed 
to be our best efforts to help poor children learn— these 
three events came^ together to provide fertile ground for the 
^ growth o.f the notion that the reason poor c)>ildrcfn in this 
country did not.lcftim as well as children who were not poor 
was b'jcaase they were, or had been, hungry. ' 

The piablic ''popularity*' of thi^' igroblem peaked arouild the 
end of the 1960* s with the publication of numerous short papers 
and st%;£Tal longer texts which in on6 way or another isumnarized. 
the issues as they ilrere understood to that time. One voli^e . 
documented the proceedings of £ landmark confer^ence on* ff^l- 
nutrition^ Learning and Behavior Kel<f at MIT in March of 1967 
(Scrimshaw $ Gordon, 1968) ;s^one was a compilation of evidence 
linking, poverty to mental"^ retardation (Hurley, 1969) and the 
third was a careful Iqpjn at the contribution of various physical 

r 

t 



hazards of poverty to the. 'Mi^sadvantage" whifch poor children • 
\ ' ' « 

faced in their educatipnal endeavors (Bir^ch and Gussow, 1970) • 
These texts which sunsnarize much oz the data, most of the xznder- 

standings , and sose of the misunderstandings of thd inks betw(^en 

■ , / \ ^ • 

hunger, malnutrition and mental functioning as they stood at 

• 'V ' , 

the close of the decade, reprfeisent ay baseline point for this 

bibliography. The material considered has been liuited largel)^ 

to the period since 1969 when the literatTure search for t^p 

most recent of these texts was completed.. And though certainy^ , . 

earlier pipers will be cited here, those interest^ in a thorough 

review of the underlying issues should consult these volumes. 

At least four additional review papers from this period have 

been included (Eichenwal^ & Fry, 1969; Frisch, 1970; Winick,/ 

1970; Gussow, 1970) , -since they^ summarize for th-e inte^t^ted ^ ♦ 

r^der the status of knowledge at the opening of the present 

decade in brief and easily accessible form. 

Just how is nutritional status thought to t»e linked to 

mental functioning? The paper by Hiddowson (1972) provides 

a broad and briefi historical overview of the relationship--inclu- 

ding a consideration of the role of the Vain ^n regulating 

hunger *and[ satiety, as well as the effect of h^ger or various. 

kinds of nutritional deprivation on thle brains and behavior 

• * # ^ 

of experimeptair animals, and people. /Of particular ^interest 

(and extraordinary contemporary relevance) is her observation 

that in the 1920*5 people in a nimber of countries began to 



^ ^..cuphasizc "the importance of good nutrition of children if 

they were; to make the, most of their educational opportxmi^ies." 
Citing a. series' of soaewhat ixapressionistic studies which 
purported to show, a cause and offtect rel^'tionship. between 
good nutrition and high schcHastic. attainment, she notes that 
while "we might be critical of their work today. . . th^ir • 
observations wwe partly responsible for setting cheap milk 
^ provided for^ children in-Schools in Britain, scr^they Were 
important' at a practical- iif n^t at a high scientific level." 

Forty year? later, a^ Ricpiuti 'poiYit^ put in his very 
useful reyiew (1973) , concem'with the swne Issue of nutrition 
and intellectual attainments led to some equally questionaSTe 
conclusions. "Rather prematurdly /* 4texwrites^ ''research findings 
indicating an association between malnutrition and impaired 
intellectual fimctiohing (wera translated into) somewhat 
oversimplified and in some instances .rather estaggerated* conclu- 
sions concerning a direct causal relationship between nutritional 
deprivation and mental retardation • . » 

^/nd while the cause of truth still suffers^ t|;^ cOQse- 
quences of \his premature positivism- -discussions of hunger* 



and education still contain an obligatory sentence regarding 
the probability that' ''permanent mental handicap" may be imposed 
on children by improper diet--^et the caus^ of humanitarianism 
was once again welt served. . "The threat cf intellectual 
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iftpairnent in malnourished infants has been a political pata/d 
breaking down resi^ta^ce t5^ material and child welfare feeding , 
PTograjis:"' (IVhite. 1971) ^ - ^ . 

As has Become increiisingly-obvious, .however , the links * 
between malnutrition— even severe malm trition--ana iicfntal 
development are quite elusive; research ha^ now moved well , • 
boyond an exploration of the very global question: "does 
nutritional stress affect mental jdevelopmeaf?** to concern . , /r 
yit)) a number of mucU more specific and rescarchable questions : • 
1) tiow does the duration, timing,, and severity of malnutrition' 
'relate to its subsequent effetts--if any? 2) are the effects 
. of ^ ^rly malnutrition permanent or reversible? 3) if reversible 
what arfe the interactions* between refeeding dnd envirohmehtal 
stimulation in the rehabilitation of the ^nalno'urished child? 
and 4) can malnutrition as a cause of impaired mental func- 
tioni^ be s^r^ted from the many other developmental ly hazar- . 
dous factor? usually found in association with impaired nutri- 

ytional status^ (NutJrition, the Nervous System and Behavior, 

^ ^ , , ^ ^ . 

1972; Reiser,. 1973; Kallen, 1973.) ^ 

Looked at in a practical sense, in terms of opportunities 
for intervention, there are at le:3LSt three parts to fhc question: 
^ does hunger and/or jjialnu^irition affect children's learning? • 
The first of these has to do with* conditions before birth-*namely 

can the undernutrition pr malnutrition of a child's mother 

' ' ' ' . . 

before concepticJn or during prejenincy affect a child'^ Vubn^ 
sequent intellectual status? Second, c jin severe m^inutritioh 



1 



oar^y in pos^^^tffl life handicap a child nentally at school 
age--as a .consequence of -interfering with his learning at 
critical .periods of developoentp tixrough producing permanent ^ 
ispaiment of brain structure' or function , or through some 
-other aechanism? And finafly, is hunger in. the classroon-- leaving 
aside a child's or his ■othwr's prior nutritional status--is 
pr^sdnt hunger a deterrent to present learning? 



II PRENATAL HUTRiTION AND INTELLECTUAL DEVELOPMENT 

* ■ 

It is well knoim that < poor women are more likely to be 
inadequately nourished during pregnancy than women wTio are not 
poor, and that their children are more likely to score poorly 
on intelligence and achievement tests (Caster » 1969). But 
such an association can tell us nothing about cause. " Does 



nutritional stress in mothers affect the intellectual develop- 
ment of their offspring? There are two ways in which such 

causal relationship has been tested. The difect method 
is to alter the nutritional ^tatus of the mother in some manner 
and see whether there is a parallel alteratio;^ in the mental - 
development of her infant. The second, more indirect method 
is to^sjiow that there is a causal relationship on the one hand 



t/et 



^tWeen an inadequate maternal diet and complications of preg- 
nancy and birth; and on the other hand that exposure to abnor* ^ 
mal pregnancies and births increases the risk of mental handicap 
for the children which are theiir product. Investigations 

r . . 



using both of these approaches^have been reviewed elsewhere 
tBlrch ami Gussow*»chapters 3 ind 6). | 

For obvious reasons , direct assessment of the effect of 
■atemal nutrition on ihtellectual' outcose in hunans can be 
undertaken experiaentally only tbrotigh iaproxenent, not through 
disruption , of ihe siother's nutritional well-being. A greater 
difficulty, however^ is that the outcome variable--the intellec-./ 
tual status of the child^-is so far removed in tine from the !^ . 
input variable-«the changed nutritional^ status^of the mother«-that 
the possibility ^f drawing convincing conclusions is nil. 
One sJbh early study (Harrell, 1956) in which mothers were' 
given various dietary supplements in ^uin attempt to influence 
the IQ^s pf their children, reported some mixed positive results 
t^ut was virtually uniYtterpretabie for the reason cited. 

However an interesting (and hopefully unrepeatable) 
test of the opposite sort has been reporteid only recently 
(Stein, et al . , 1972) .y^^It^^isy^^ euphemistically called . 
« an experiment of nature and is; in fact, an experiment m^de 
po^ible by man*s inhumanity to ran. The stiidy involved looking 
at the adult intellectual attainment of a group of individuals 
whose mothers had been severely malnourished xluring pregii^ncy^-spe 

^ : ^ : . 

cifically during the "'hunger winter"' in Holland toward the 
end of Wor^ Uar II.. Because the famine was short <^lived and 
had a clearly defined beginning and end,* and because Holland 
has continuous medical records which made it possible to 
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trAce into advlthood^ persons born in this, period^ it was 
possible to. exaaine the adult intellectual status of persons 
who had. been born to mothers nalnourish^ either ^througti 
■pst of preghancy, at the end only, or at the beginning only* 

Ho di^erences in adult intelligence associated with nater* 
nal Mlnutrition welre. found. Lest such a finding be interpreted 
as suggesting that^ prenatal nutrition is not 'iKportaht, however » ^ 
it ^should be pointed out that^thp population^ involved was quite 
wellrnourlshed prior to. the **hun^er winter*' and that all the / 
infants 9 whenever tbe^ were bom, were rehabilitorled befofeV 
the end of their first year of life*- the period 6f aaxlwaa 
braif^growth— since the faainv had by then^ended, ^rjfbi^tuimtely, 
such are not;^the conditions under which poor wthers bear and 
raisV^fyur infants in peacetime. 

The Bost testable association between prenatal nutrition 
and intellectual development in the offspring is the one^that 
links the input and ovi'tcome variables through demonstrating 
that both are associated with conplications of pregnancy and 
birth^/ . . . 

There is a long history df ^concern regarding the rela- 
tionship between complications of pregnancy and birth and 
subsequent mental handicap. That literatttre is represented 
in this bibliography by a single paper (Pasamttnick and Kno- 
bloch, 1960) from the investigators who did most to lay out 
the scope of -^that concern. They delineated what y(ity called 



■ • ■ ■ . ; / r' ' ■ • ' ( 

m **contin\na of reproductive casualty* v related to conplications 

of the reproductive process and ranging in severity froa the 

. > / 

death of thb infant oa the oi^e hand to nlniaal defect on the 
.other. ;^ - . 

While a number of reproductive covj^lications h&ve been 
associated with increased risk of defective mental functioning 
in the child (Turkewicx. et al. , 19jW; Muljer. et al. , 1971; ^ 



Rhodes ; 1973) most attention has bedfi given ^ th^ coimbnest 
and, in numbers affected, the no%t deadly of these conplications 
low birth weight/ (Birch and Gussow, 1970) . Jtnfant$'*below five - 
and a hal/ pounds ii> weight at birth- -especially those sub- 
sequentty expofed to adverse environmental .conditions (e.g^. ; : ^ 
poverty) --appear to be at-risk or retar)ied men^-HlWelxi|m 
Whether their *low bitth weight is a reflection of theit "pre- 
""fiiaturity" or their retarded intrauterine grovrth (i.e. small - 
fof^-<latesX:, (Drillieii. 1970; Neligai). 1971; Lubcheneo. et 



al. ,(^1972) , 

The other link in the logic chain- rtbe link between 
oalnutritioii or undernutrition in the mother and increased 
risk' of low birth weight in infants--has receivie^/the official 
blessing of the prestigious National Research ^Covncil. Its 
Committee on Maternal Nutrition concluded after^three years 
of study that there was^a marked positive association between 
the mother's weight gain in ptegnancy^'and the birthwcdght of 
her infant (Committee on Maternal Nutritic^ • 1970; Shank. 1970). 



A number of research teams are presently attempting* to 
test^ this apparent causal relationship with interventiorTsx^dijcs. 
Prelinlnarx results from two of thVs^ studies, one in Taiwan 
and one in Guatemala in which mothers* diets were ^supplemented 
during pregnancy, (Blackwell, et *1.; 1973; Habicht, et al., 
1973) nfhd. to confirm the relationship. Th^ suggest that 
appropriate nutritional intervention during the time the mother 
is carrying tnt ^etus can increase birth weis!5t significantly. 

Although the diets o^ the woMn'in these studies wial^e 
supplemented throughout pregnancy, Bergrier and ^usser (1^70) 
have reviewed th^e literatutV linking nutrition to pregnancy 
outcome anfl ^provided a rationale for supplenentin^pregnant 
women nutritionally as late as the \hird trimester of preg- 
nancy-*the time when many high risk women first appear for 
, prenatal care.^ A study to test the usefulness of spch belated 

intervention in raising birthwei|^ts is currently being conducted 

^ • * . 

among low-income pregnant women in Harlem CRusH» al., 1973) , 

'but results are not yet available. A failure to find positive ' 

results would nbt be surprispig. Jhe ^Guatemala data show 

that the mother's preconceptidnal nutrk^^^^onal status may be 

even more iiq>ortant than supplementation in affecting birth- 
s' 

weight. Others have found 'that outcome may be affected by the 

.'I * 

mother •s size--reflecting her -own lifetime nutritional^^status— and 

that during pregnancy overall dietary quality may be an even 
< 

more important determixutnt ^f birthweight than total weight gain 



(AdawMore, J972}. Th«e^ observations ^ggest that^even the , 
most vigorous short-tcrro interventions oay not fully coopen- 
sate for generations of nutritional neglect. Since the overaH 
association between prenatal diet and/loW birth weight appears 
to be established, how^ver^ as is the association between low 
birth weight and. increased risk of intellectual dysfunction, ^ 
it^is cleaf that any intervention which can raise birth weight 
is likely to reduce the burden of nental • handicap borne by \. 
poor populations aaong^ idiom both prematurity and intelleptxAl 
retardation are most frequent. (A^nte, 1970} ^ 

111 ANIMAL MODELS ^ * ' ( ^ 

Between prenata^ajid post-natal^life is perhaps* an appro- 
priate placis to consider briefly the many hundreds of ivniMl ^ 
studies which have attempted to tease out relationships between / 
malnutrition and mental development. Much pf,vrt\at h'a^ been 
said about the^ ef f ej^t's of prenatal and postnatal aaalnutritioh 
on thevhuoan mind 'has beeT) based on extrapolation from ^nimal 
studies, 5ince animal young-*in contrast to him^n children-;-cair^ 
be genetically regimented, experimentally deprived, and other- 
wise nariipulated so as (to s^rt out the effects of nutrition 
per se from its social conc^miuuits* .\ 

A very great number of studies have bc^n done on various 
labbr^tory animals (with the rat leading in popularity) utilizing 



quantitative (calorie) or qualitative (protein) de^vation 



Ii^)6s6d prenat»lly« postnatAlly, or both, and exAslni^g outcoae« 
variables ran^^ng from^brain cell nimber ,to eoK)tionality and 

* aaie perfdraatice. Result's froai such studies prior to 1969. , 

. ' - ^ • ' ^ • / • • 
have been ireviewed by Birch atkd Gasscm (1970). .They concluded 

that the data available to that tiM supported the follj^lng 

condlusions: '1} both brain site and coapoi^ticn^ a2>d pcrfors^ 

ance on a variety of behavioral neasures appeared to 'be af f^tbd 

by 'Various^ kjLnds and degrees of nutx'itional depilLvation in . 

( ' . ) ' \ * / 

young anindls";* 2) the growth deficits asiiwell as ^ne of the - ^ 

behavioral and learning .difficulties *]id^ per^i^t even after*. 

^ef^i^ik)^ and i^ehabilitation; an^ 3) i^ntefgfnera'tion^l depritya^p"^ 

^ tion could lead to leaniins handicaps which **might persist \ 



even i^ter' a gener^itlon Of ^re7iei,eding-r«iD4cking a hereditary 

. ./ . . . Y , ■ 

condition." ^ \ , ■ . r ^ * 

A recent brie*f sunmary of the aninal data jkit together 

/ • . ' ^ > ' . . . t 

by the NRC^s Subcc^ittbe on Nutrition, ij^raip Developnent 

and Behavior (Food and Nutrition Board, 1973} surveys a broader 

♦ < c * 

r^nge of 'evidence to cone to mich the same overall conclusions. 
Experimental ly^eprived anic^ls show permanent ^Anges in body 
and orj^ size, as^well as reductions in brain w^4ght and 

Jbrain cell size and number; alterations in celliilar organization 

«. • ✓ \ 

and rate of nyelination; alterations in* the ratios between, 
and total ainounts of, >^arious brain components such fis DNA, RNA, 
glycosides'^ lipids and certain enzymes , as well as changes 
in the amounts of neurotransmitter chfemlcals. ^ . 



\ 

More careful, behavioral smdies have ccst some doubt on 
prior reports of "learni^T^-diiability" resulting from early f 
nutritional Insult, and/have defined more clearly the kinds 
of behavioral changes jvhich may have marked i^ffects qn test ^ 
performance; Young Mln^ourishecTanii^ati^^ like ' 5^ 

malnourished humans^ (and tend to avoid new stimuli in their 
environment— thus reducing their qwi^ o|>portunities ,fbr learning. 
Even after rehabilitation such j^imals may display elevated 
enotiolyility which can/affect"^eir performance on learning 
tasks. In animals, the Dl^havipVal effects'of early malnutrl- 
tion appear to be exaggerated when the nutritional deprivation 



occurs in concert with environmental isolation or restriction; . 
and conversely , environmental enrichmentif seems ah^e to partly ' ^ 
compensate for early nutritional deprivatioji. Roeder and 
Glow (1972) have^ summarized a number j^f the Animal findings. 

In exploring further the inter-generatiohal effects of 
unde^utrition, Stewart (1973) has maintained a colony /of rats 
for ten- generati9ns on a diet adequate fox^ nonreproducing adults 
but inadequate for reproducing'l^males. Successive genera- 
tions of these chronic^l^ malnourished animals are d^cribed \^ . 
4s tense, hyperactive, exttemely nervoccr>^showing head tremors, • 
alterations in gait and delayed sexual maturation. Like bthei^ 
investigators » Stewart fvas fpuikl that it may take more than 
oise generation of adequate nutrition to fully rehabilitate 
animals which have been intergenerationally \ieprived. ^1 



. Effects on the brain armeer to be Mst, marked when aal- ^ 
^nutrition is inposed during the time of maximum brain gro*wth— a 
yikinerabie pemod wl^ich varies with the species Ifeing considered. 
(Dobbing, 1972) ^ihutrition during periods of little growth 
or in adulthoM after growth l^s coiqpleted, an^ears unlik^y 
to have anyc^sting effects^ on brain stWCture or function. 

(There a^ a nunbet of ha tards Either ent in attempting 
to translate results from animal studies < such £% these to the 
hiaan condition. Coursin (1973), in his rocent review of' a 



conference on maternal nutrition, pointed out that yhere pre- 

• • ^ . ^ 

natal deprivation, is concerned,/ thi^se problems include: Uthe ^ 
muchV^eater severity^ the malnutrition used'in most experi- 
ments th^n thf t characteristically .encountered among humans^; 0^ 
a^ 2) the much greater proportion of the mother's body weight 
xepresented by the cpnc^ptus of a rat as compared with the ^ 
cqpceptus of a htman--and hente^he much \gr eater vulnerability 
of the formoir to nutritional deprivn^tion. ^ 

mg, in an eloquent plea' for '"mm e Critical Inter- 




species Extrapolation'* (1975) ha^ pointed out^another p^blem. r 
If one takes into account the respective brain growth spurts 
in animals and man, it ^^appears likely that studies . involving 
fetal malnutrition in rats may have nd^ relevance whatsoevep^ 
to neuronal growth in man,' since such growth takes place in 
rats wkto the fetus is most vulnerable to nutritional deprfva- 



ind 



tion and in man when it is most protected. ^ 



Aalml studies , aorwYihr, ftave been looked mm as *^apd* . 

♦ • 

ture»ftee"-»end therefore as Mdels which allow for the assess- 
sent of aalnutritipn as ah isolated stress/ But available'^ 
data (Levitsky and Barnes, 1973; Ptinkdva, 1972) suggest that 
while **the aniaal aodel. • . mmy succeed in excluding gWtic 



and social class variables* (it) cannot fully exclude variables 
other than nutritional ono.|* Malnutrition alters the behavicrt 
not only of the offspring, but of the mother as well, thus 
changing the whole nature of the inter-relationship between 

^ then in ways idiich could affect the physical a|^d aental devel- 

• • <■ . * 

bpnent of the young. I ' ^ * 

The ultiw^te limitation of aninal stuiies lies in the ' 

/difficulty of extrapolating meaningfully from animal to human 

behavior. Since the most ioportant intellective functions 



in humans are . those most animals did not {)ossess to begin w^.th, 
there is no way in animals to measure ^their loss. Subtle but 
significant alterations dn htnum behavior caxmot be assessed 

■ ^ 

by the use of .animal ftKx^ls. Thus while animal studies have 
been, and continue to be, of undeniable inteo^est aikl importance 

to researchers in the field, they can never be, fbr educators, 

. • * . ' ** * 

more than heuristic«-notbing definitive about the toll of 

human deprivation on husan ^intelligence can be. demonstrate 

in animals in whom ''it i^ not difficult to produce result i . 

which can easily be gfosslyjmisleading when uncritically inter- 

' ■■ 

preted for ^litlcians, planners and grant-giving bodies.** 
(Dobbing, 197*3) 



IV POST-NATAL ^lAL^^l^^^ITIO^^ AND MENTAL DEVELOPMENT 

The decision to investigate the effects of infant 
Mtinuttltion on the developing brain iqposes on the 
researcher an iinusually high standard of spcial * 
and scientific respoMibility When it cones to inter- 
preting his results; for the subject involves him 
in the interrelation between aan*s lAost important 
human faculty, that, of higher nental function, and 
our greatest man-made ^tcourge: the malnutrition 
of most of tKe world's children. • 

0^ J. Dobbing, 1973 

" There has never been any doubt that children . suffering 

from malnutritions are at a disadvantag[e intellectually. A 

child suffering from marasQAis, characterized* by a severe 

' Shortage of caloticV,* or' kwashiorkor,^ in which the limiting 

Itutrient is protein, is a critically ill child, and displays 



/ 



the ^pathy^ inattention^* withdrawal. end « frequently, loss of 

lapp^tite characteristic of desperately sick children. Such . 

• . - 

children used, quite regularly, to' die. ylt^was\the sur^cival 

wOf increasing numbers of these children ttitme developing countries. 

as a consequence of inqproved medical and nutritional care, that 

piTOvi^ed much of the in^etils to the investigatic^ of malnutri*^ 

tion and behavior. ^ ' 



r 



. Because of the obvious associations between brain and 
behavior, and because the brain is grcAiring most actively during 
the time when severe malnutrition jxsually occurs--in the first; 
three years, of lifb- -questions were early raised as to whether 
malnutrition mighl -affect various parameters of brain growth 
and development. As has beefT noted, a great. deal of animal 



evidasKe was accuaulated ifhich said that it Bight. Brain • 
analyses in hunans are, of\coiirse» limited to necropsies on* ^ 
children who h^ve died. Brown (1965) , Chase et al. (1972) and 
Winick and his colleagues (Mnick, H., 1970; Rosso, et al., 
1970) have studied such aateriil. They found soae* changes in ^ 
the sise and coapQsition of children's brains si«ilaf to those 
fbund in Mlnourished aninals , with the aost aarked changes 
occurring in ^he^ brains of those infants wAo were nalnouri^ed 
in infancy^ after being underweight at birth. Other investigators 
(e.g.,* Graham, 1967) , using head circumference as^an indicator 

of brain size, found that even after recovery frqn malnutrition 

• - • / " . 

severely malnourished children had smaller heads than children n 
who had not been malrlourished. 

The difficulty, of course, with studies of brain size 

• ..**■» 

and composition is that little or nothing is known about the 
iniplications of changes irt such measures for mental functioning. 
Japanese have smaller heads than Eskimos ; and women, on the 
average, have smaller brains than men, which, as Cobbing -(^973) 
has panted out, cannot be assumed to be a handicap "unless 
for example one holds to the extraordinary doctrine that the 
somewhat smaller bra^of women is the cause of their alleged'^ 
mental inferiority to men." 

* ' ' To judge whether malnutrition has a' permanent effect on 



mental functioning, as opposed to brain deyelopment , it is nece- 
ssfiry' to assess mental functioning in children who have been 



salnourished. Studies which have attempted to do this. have 
utilized two basic research strategies; 1) coisparing the present 
intelligence of children who are known to have been hospitalized 

for mlnjitritio^ at. soae titoe in th^ past with the intelligence. 

* . - 

scores of a grolip aatched ^or socj^o'economic status , but with 
no history of hospitalization; and 2) conparing the behavior • 
and/or achievement of tall and short children where height ' 
can be asstsaed to reflect prior^utrition. 

Eased on his/xeview of studies of t)>e first type, Ricciuti 
finds the evidence reasonably good that ^'severe protein nal^- « 
nutrition in the first year of life nay have adverse effects 
on intellectual Idevelopneht in children/'* The persistence 
and severity of tM^ inpairaent being reflective of the severity 
and duration of the deprivation/ Chase (1973) comes to t}\e 
sa&e conclusion, though he emphasizes the difficulty of separating 
nutritional^ from other«rf actors influencing child development. 

Indebd, one difficulty with such studies is the selection \ 
of an appropf iate confcrol group. ^ Even when socioeconomic 
status and other relevant variables are. apparently controlled, 
there may b^ critically important differences in thfi "microeh-- 
vironment" (Cravioto and DeLicardie, 1972) of children who do' 
and do not become seriously malnourished* One of the earliest 
repor.ted and mdst widely cited studies conqparing undernourished 
with wel> -nourished ch4.1dren (Stoch and Smythe, 1963) failed 
to take Into account the fact that the better^nourished control 
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group was better nourished partly as a consequence of attending 
t a nursery school- at which a seal was served. iVe. malnourished 

children did not attend nursery school , lived in worse housing, 
^ had higher rates of parental unemployment and so forth. Under 

the circmsi^ it was difficult to ascribe differences i^ 
tested intelligence- to differences in nulititional status. 

Birch and his colleagues (Birch, et al,, 1971; Hertzig, • ' 
et kl. , 1972) have reported on two studies, one in Mexico and 
one in Jamaica which overcame this difficulty by comparing*pre- 
viously malnourished children with their siblings whp had 
never been severely malnourished. They found significant dif- 
ferences in intelligence scores in favor of the controls. 
In the Mexican Study more than twice as many :of the previously 

malnourished children as their siblings had IQ scores below 70. 

f • * ^ \ 

, In the Jamaica study the index (hospitalized) .dvildren were 

^ .. ^^"^ ^ 

compared with like-sex siblings and ^ke-sex school mate^--the 

. ' ' ^ ' / — ' 

latter to contr.ol for the likelihood that in families where 

one child becomes severely malnourished the others may have 

been more moderately malnourished. On full scale, verbal an^ 

- • . z .'.•■'.* ^ 

perfori^a^ce IQ measures the classmates peered highest, the 

index cases- lowest, and the is ib lings fell in between. 

, _ ; ■'"V^--/ « . 

• ^ ^ It must be pointed out, however;, that such studies h^ve 

little relevance to circumstancies in the United Statel* where 

' ■ * . ■ • •■ ■ • > 

\^ X malnutrijtion severe enough to require hospitalization iS^notably 

- fare. Only one sipaXX study of this type has been reported 

f - • • • ^ 
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in the U. S. (Chase ^ Martin » 1970) and sost fuch studies 
have Bade use of populations from Asia, Aftrica and Latin Aaerica 
vhere severe aalnutjrition is« alas » not uacowuff. 

The second approach to assessing the effect of postnatal 
nutrition on intellectual developMnt—that which uses height 
as an indicator of prior Malnutrition liould appear to have flK>re 
relevance to the U. sitwtion,. since groWth retardation 
was'fbvpd in significant nuabers of children exaained for the 
Ten*St.tte Nutrition Survey and has been reporf^ vvmg groups 
of disadvantaged children in this country by a nuaber of inde- 
pendent investigaxdrs (Zee» et al., 1970; BrQm and Halpem, 
1971; Sanstead, et al., 1)971; Ibiffin, et al. , 1972). i 

There is no obvious reason. vhy height and iritelligSTiCe 
ought to be related- -sheer buXk is no virtue in thinking as it.t 
aay be in football. Yet the obseryetion that there is som^' 
kind of link^Between physical grow]^ and educational achieve* 
Aent is actually an old one (Porter. 1895) and a broad one-^**i«he 
ther the^ picture is of the broad difference^ between rich pro« 
ductive countries and the underdeveloped regions /or between 

social classes in this or ^ny other country, there is always 

f 

a gradient with wealth in q^iahtity and quality of diet asso- 
ciated with parallel 'g^ients in rate of growth and adult 
stature, physical perforaance. • . »ental ability, and reslw 
tance to disease*** (Leitch» 1959) 
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Birch and Gussow, reviewing the data linking growth and ' 
nutritional status, showed that whereas there are obvious genetic 
differences V in height potential between populations as well 

between individuals, mean hei^^t differences between social 
class gzroups within genetically siailar populations can be 
linked to differences in nutrition. Moreover, intergenerational 
changes in the height of whole populations .(such* as that in post-war 
Japan, or awng iMiigrants to this country) 'and secular change^ 
in growth pattems-**in the developed countries growth has been 
speeded up and maturation cones earlier*-have been relatec 
by a good deal of evidence to i^^oved nutritional conditions. 
Thus size can, under a number of circximstances, be viewed as 
a record of prior nutrition. 

The ])eper by Cravioto> DeLicardie.and Birch (1966) provides 
a useful review of the relevant literature, as well as results 
from a study using height as an indicator of prior malnutrition. 
Oiildren in ^ Guatemalan village where malnutrition was frequent 
were divided into quartiles by height for age and tested on 
various measures of intersensory integration. Children in the 
shortest quartile were found to score lowest, t^ose in the tallest 
qmrtile thp highest--while no such height -achievement relationr" « 
shi:P existed among children drawn froq a well -nourished popula- 
tion where all children were prestaably growing optimally and 
height wa^ more likely to reflect genetic potential. 



Ricciutti reviars several studies which have tended to conf in 
the association ^between hei^t (i.e. nutritional h^storjr) 
and sental conpetmce^in children, but point? out that alternate ^ 
explanations .fior such correlations have been proposed. In the ^ 
Cravioto study aethers of taller children tendbd to have higher 
levels of education than mothers cf sliortcr children* Sisilar 
findings have been Reported by Pollitt (1969), ; and ftonckeberg, 
et al. (1972) found that aethers of taller chiildren had higher 

Since Bore intelligent, .better educated nothers My provide 
their children with better diets and nore intellectual stiau-^ 
lation, no direct eff^t of nutrition on intelligence need 
be assuaed. 

In this country, attenpts' to relate height "as a aeasure 
of past nutritional status with intellectual coapetence haye 
aet with liaited success. Sulzer (197S) found an association 
between height and certain behavioral aeasures^ among a groi;^ 

of Head Start children in New Orleans, with the behavioral defi* 

* « ' ♦ 
cit being most aarked aaong thos^ children who conbined evidence • 

of past undei^nutrition (reduced height) with evidence of pres.ent 

aalnutrition (aneaia) . The aajor b^vioral change was reduced 

attentivenipss and aotivation and/or resistance to fatigue. 

But Brown and Halpem (1971) found no relationship between bodj 

size and intellectual aeasures aaong a group of poor black 

children exsained in Mississippi; ^nd Sanstead (1971) found 



no correlation between a st6\xp of nutritional indicators (inclu- 
ding heif^t) arid IQ aaong p6or prascKoolers in Tennessee. 

Given ,the «any factors which can affect both hei^t and 
intellectual status^ it it not surprising that no consistent 
association between then can be found. Even if there Were a 
strong ajfl^ inevitable association between height and aental 
development/ It would be difficult to argue that tfity were 
linked solely » or even priaarily^ .through a comon association , 
with nutrition. Malnutrition does not occur with frequency 
aaong children in weU integrated faadl^s adequately s^yplied 
with every necessity and comfort Except enough food. Children 
apt to be* hungry are apt also to be expospd to a variety of other 
stre;ises-*anong thea conplications of the pregnancies which 
produced them, hi^^ez; rates of undernutrition at birth^ mce 
illness "which exacerbates and' is exacerbated by a poor nutritional 
status^ poor housing/ poOr sanitation^ parental ignorance and 
ne^ect^ poorer' educational opportunities^ and so on« In shorty 
the risks^fpr a poor child are. aultiple/ interactive mu pcvlmcur 
cumulative. Prenaturity^ for. exanple/ appears to represent 
a much greater intellectual risk for a'^bhild bom into a pbor 
family than for a child bom into a family that can provide 
an optimal early post-natal environment. 

Hepner and Maiden ^1971) concluded that most children 
among urban disadvantaged populations* in this country^ developed 
normally and that the children with growth failure^ poor nutritional 



status and borderline **^K>tional-behavioral*intellectu«l statusV 
were those in who^ the combined stress of "inadequate Bothering** 
and a period of rapid growth had converted borderline dietary 
adequacy into frank insufficiency. Ii) such a constellation 

V • 

of risk, the natemal Inadequacy refletted in poor nutritional 
care is likely to^be reflected as well in the mother's poor 
enotl^nal response, her r«|Ked interaction with the child 
and other behaviors antipathetic to optiaus intellectual development. 

Because so Mny questions reoain unanswered / even in regards^ 
to the effects of severe aalnutrition, a ntiaA>er of longitudinal 

J ; ' V 

fietd studies are currently in progress, the results of which 
should provide scmewhat flKnre convincing answers to the question* 
of when and how nalnutrition affects intelligence. .Cravioto >^ 
and his co-workers are in.thA nidst of a longitudinal study 
in a Mexican village where they are following a cohort of chil* ' 
dren'-CTirolled in the study before birth- -through the age of 
6 or 7. The earliest results, (Cravioto and DeLicardie,1972) 
show that the, language developnent of children who develop 
clinical malnutrition in infancy lags behind that of children . 
Batched for prior risk who 'do not develop malnutrition- -but ^ 

there is no publi'shed evidence as yet as to how Ipng^ the defl- 

* 

cit persists after recovery. 

Once again- the study, like nost of the major ongoing studies , 
deals with a population; at risk of severe nalnutrition, and ^ 
hence pot con^rable to the hungry children in the United States. 



Given the auch lesser degree of aelnutrition likely to occur 
in this country,, it is encouraging to learn from early tesults; 
that appropriate early intervention aay be^able to restore to 
full flMital coa)>etence even children who have esq^lenced "severe 
nutritional stress. In Coloabia (Lathas and Cobos,.1971) and 
Guateaala (Klein, et al,, 1973) aajor studies are underway 
to assess the long-tera effect of siq^pleaentary food and health 
care on the growth and intelligence of Mlnourished children.^ * 

No psychological test data ha^^ yet been published, but'(leln's 

* * * ** « 

group found that growth rates of adequately supplemented children 

did not differ significantly from those of well-fed North 

Aaericah children. 

Is the provision of adequate nutrition a sufficient inter- 

ventibnT At the time of the MIT conference (Scrimshaw and 

Gordon, 1967) it was already clear that many of the b^aviors 

^ characteristic of malnourished children were simlla/^to those 
wldch resulted £rom sensory deprivation. Reasoning from animal 
studies in which deprived or enriched environments had been 
shown to have exfects^on brain growth and development similCif 
to those producied b^ poor or adequate nuivition, Levitsky and 
Barnes (1972) went on to demonstrate that in the rat <at least, 
early envlronaental ^timulation could overcome much of the - ^ 

^H>^vlora'I deficit which early malnutrition produced. 

v: ' .N^ and McLaren (1970) have reported on a stell ' 

study comparing the DQ*a— Developmental Quotient— of two groti^s. 



of severely atlnourlfthed Kmb children 'who were provided in tbe^ 
one case with nqple food and aedical care^ and In the other 
case with the save food and care plus a stiaulatlng environaent.' , 

With recovery froa acute malnutrition^ both groiqis of Ibhildr^ 

^ t 
improved their DQ scores on the Griffiths Mentitl Development . 

f ' ' 

scale. However the stiauiated gxoap is^prorod ^ig^ficastly 

aore than the unstisiu^ated *group over the four aonth period » 

though **nanal'* levels ot f^tioninf were not attained. . 

tfcKay^ et al. (197S) -are well into a somewhat similar 

loncterm study which will fol loir severely deprived Colombian 

« 

/ children firom^the age of three until they eater school at six : 
in ah* attempt to identify the kinds of interventions whidi mi^t 
be effective In overcoming the effects of malmitrition. Ilieir 
pilot' studies rmmcA to indicate that children lAo received only 
nutritional supplementation and hehlth care performed no 
on a variety of testf of mental functioning than untreated sib- 

\ ling controls 9 though they showed positive gains on some affec<^ 
tive*social measures**whose significance for later tibgnitive 

'functioning is not yet assessed. • However malnourished children 

ft 

who received several hours of co^itive stimulation eath da/^ 

in addition to food an^fmedieal care* showed isproired pc?;^rmance 

on a variety of mental tasks. 

Richardson has reanalyzed the data firoo the Uertsig^ et a? . 
Jamaica study (Richardson^ 1972) and fknmd that the malnourished . 
children irtiose environments were xelativel;|r stimulating intellectually 



functioned as well at school age on IQ acMuiures as children 
vho though not mlnourished had grown up & family which 
provided low intellectual stiaulation. 

These- bits of evidence, .While still tentative, begin to 
suggest that providing nlnotpished children with stiaulation 
for their minds, as well as food fgr their bodies. My oiable ^ 
them to make up for infancies spent in envixtmments which 
provided inadequately fb^both. 

The studies summarized here have attempted to discover . 
whether there is Indeed a path leading from' malnutrition in 
children to irremediable intellectual deficit. They were stimu^ 
lated in part by the desire of scientists to create in the world 
at large a sense of urgency about feeding its starving children. 
If malnutrition in childhood can be proved to create a permanently 
retarded population, then feeding children becomes a first 
priority in nations looking toward full national developiaent. 
The need for a sense of urgency has not declined. Hunger is 
perhaps even more prevalent than when' the question first aro^e', 
and the issue of proper allocation of food even more critical. 
But data generated to create urgency elsewhere were— in this r 
country*-on the verge of being used to counsel despair. Children 
whose mothers were ill-fed, or who were themselves ill-fed in ' 
early childhood mi^t--we were, warned- -suffer a permanent reduc- 
tion in the ntnber of their brain cells or in the critical inter- 
connections between them. . If we did not remedy these children's 



hunger in tiae» it was argued^ tl\^y aig^t cone to school penanently 

and^severely retarded* As the intervention data suggest^ 

such a concern my not even justified in countries where^ 

near-starvation aaong children is co«BOii;^ih this country such 

concern is a distraction. It is quite evioent firoa the studies 

reported to date that if aalnutrition is to cause what can be 

described as aental retardation » it aust be aafly* prolonged 

and relatively severe. Other than in highly exceptional^ cir* 

cuastances such conditions do not exist in the Untted States. 

♦ 



V HUNGER AND MeAtAL DEVELOPMENT . « . 

In the United States there is a gaoiS4eal of discussion 
about aalnutrition^ but an inadequate focus on the , 
probleos' of hunger. Hunger implies relative depriva* 
»*tion and stignatization as well as lack of sufficient ' 

intake of nutrients/ Hunger may be just as» or even 
' aore debilitating than aalnutrition* but- the eliaina^ 
tion of hunger aay well involve social restructuring. 
Because society is either tmable or onwilling to deal 
with hunger* or with the conditions associated with 
its.developaent^ there has been a focus on probleas 
of aalnutrition as politically and socially expedient. 

Kallen, D.^1973 

Hunger is not aalnutrition. The severely aalnourished 

child is often not hungry. The very hungry child aay or aay 

not be aalnourished in ways that are aeasurable. "The school 

child who frequently misses breakfast or lunch*" Ricciutti 

has pointed out* **aay perfora poorly because of inattentiveness 

mnd^distractability associated with himger. However* these 

potential influences on * school perforaance and learning* about 



• Which we know very little^ clearly necd^ tp be differentiated 
from those effects which are the result of long-tera protein-cal- 
orie malnutrition/^ 

» In the United States we are, or ought to^^e, much more 
concerned about the hunger or chronic subnutritio'n which afflicts 
too many of our children than about severe malnutrition of 
the kind that afflicts children in less fortunate parts of the 
world. Yet unless a child is severely malnourished, it is often . 
difficult ,to his nutritional status in a meaning^l way. 

tfhich, together , with Kallen's anal/sis supra , may* help to explain 
the quite remarkable. lack of published data relating children's 

hunger to their intellectual development %r school achieveiaent. 

* "* • 

i Ifhero subclinical levels of malnutrition ar^ involved, 
as GussowWote in 1970, *'the hard scientific evidence to stq)port 
the noticri that* children's present biological condition corre- 
lates with their learning is best described as fragile! • • For ^ 
what it is worth (the few studies available) hlave all tended 
to show that chil(lren who were better nourished, did better. 
But the fact remains that there are. . . no controlled studies 
which show whether the child whcAls very hungry is unable to work 
as well .as one who .is not hungry--or even whether he is just 
unwilling to." ' 

There are a number of Impressionistic reports (If He Had 
Ham. . . etc., 1971), from teachers in schools wljlch have 
initiated breakfast programs, to the effect that children who 
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have had breakfast are easier to teach » sore attentive and 
less quarrelsoae. *.But data fron a recent unpublished study 
shewed nb significant differences |n Attentiveness and test 
perforwice aaong children %dio did of did not have **breakfast** 
'(1S0*200 calories of /*soMthing") » or awmg another group idiich 

J 

did or did>not have a &id.aoming snack. (Dvyer^ 1972) Sulzw 
as has been noted 'found swll decreaents in certain perf6rBanci> 
variables aaong aneeic children » and in another unpublishM 
study soM iaqproveaesnt on certain aeasures of psychological 
functioning ha^ been found aaong children receiving ^seals at 
a Head Start Center. The evidence » in short » is still ftmgile. ' 
The NRC sisaary (Food and tfutrition Board. 1973) finds it 
"surprising, that little or no objective or solidiy planned rofecrcK 
concerning hunger and the. behavior of children has been reported.** 

In the absence of such evidence ought educators in this 
country to conclude ^^t the qtkestion of idiether children are 
hungry--or eVen moderately malnourished- -is educationally un- 

.v- • 

i«l>ortantT Tliat muld be an inappropriate conclusion. is 
true that^ there is no scientific evidence to suggest that * our 
children's' minds are being permanently dumged by the physio- 
logical effects of nutritional deprivation— though as^e have^ 
pointed out mothers' poor Wtrition and poor nutritional history 
msy well be contribyting si^ificant^y to children's handicap. 
Yet it is necessary always to keep in ikind the distinction 

between the kinds of answers really needed, an^ the kinds of 

. t • 



answers sosfl^ises sc^ight^ "Fi^on a practical point of view/' 
Barnes has written^ ^'it is important! that studies with nat- 
nourished children enqphasize the interactions' between nutrition 
and ehvironsent rather than attenpt complex costly experiaents 
which hopefully will assess the contribution of. each alone*" 
(1972) When one is dealing with something less than severe 
aalnutrition Ricciuti points out "the particular contribution 

of nutritional factors relative to the robe played by con- 

( ' / , . • 

comitant social "^arid environnental influences is not at all clear. 

*■ ' * * ' , 

What is clear is that the eacperience of groi^ng \xp in this 

country under social conditions sufficiently adverse to pro- 
duce hunger or malnutrition is an educational handicap, ^ 
"Poverty is stignatizing," says Kallbn, "and because 
hunger has become.a^ polite synonym for thr poor it too is stig- 
matiiinj. In addition, for the child, hunger. can be as de-ener- 
gixing as severe^ malnutrition. If the^child must spend his 
time worrying about having .enough to eat, he will have neither 
the energy nor the attention available '^or' learning. This 
contrition, in tura , will create expectations about his abili^es 
-which will prompt differential treatment by His teachers. and 
lowering of his educational rank in already insufflciei\t school 
systems. Thus he will be cut off from the opportunities for 
educational attainment necessary for entry into an occupational 
structure where educationa^^'^ttaindent ,is, increasingly required. 
Without the ability to enter into meaning*ful occupational 
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positions. . . he is unlikely to have the resources to prevent 
his children from being hungry. Thus the cycle perpetuates 
itself." (Kallen, 1973) 

In this cou:^tTy , it is almost foolish to ask whether hunger 
and malnutrition interfere with learning* A negative answer 
would not, surely, lead us to' conclude that it is therefore 
all right for children to remain unnecessarily hungty. Whether* 
or not a mother's hunger or that of her children produces 
an irrenediable intellectual deficit-^which seems incr^singly 
unlikely-~or whethex; the effect of hunger is limited to its 
present effect on attitude, motivation, ^attent^n or some other 
psychological factor, the reason^for feeding poor childrto.and 
their mothers in the richest country the world has ever known 
is because they are hungry. And as lCal\en (1973) points, out> 
"Permitting children to be hungry in the^midst of afflii'^nce 



violates cr^cilkl moral norms." 
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